siRNA or an siRNA to torsinA mRNA, cells were intoxicated with wild-type CT for 45 min at 37°C in the presence and absence of the proteosome inhibitor, MG132 and then fractionated into cytosolic and membrane components which were resolved by SDS-PAGE. Immunoblotting was carried out with antibodies to CTA1, CTB, BiP, β-actin and Hsp90.
Supplementary Methods
Nematode experiments.
Plasmid constructs. Fluorescent analysis of hsp-4::GFP worms. ER stress was examined in late L4 stage animals that were transferred manually to NGM plates spread. Worms were mounted on a 2% agarose pad and analyzed with a CCD camera (Photometrics CoolSnapHQ) on a Nikon (E800) microscope at 40X magnification. GFP intensity was measured in pixels and assigned arbitrary units (a.u.) from a 100 x 100 µm region of the anterior-most region of the intestine, directly behind the pharynx of each animal using MetaMorph software (Molecular Devices Corp., Sunnyvale, CA). For each strain and condition, at least 30 animals were quantitated in three independent replicates.
Real-time-PCR analysis.
For each worm strain analyzed, 50 worms were placed into the cap of an RNase-free microcentrifuge tube containing 10 µl of M9. The worms were pelleted and lysed in Trizol (Invitrogen) by repeated freezing in liquid nitrogen and thawing at 42°C (four times).
Phases were separated using 1-bromo-3-chloropropane (Sigma-Aldrich, St. Louis, MO) and the top phase was placed into a separate microcentrifuge tube and precipitated with isopropanol at -20°C for 1 h. Glycoblue (Ambion, Austin, TX) was added before isopropanol to a concentration of 50 µg/ml to allow for easy viewing of the RNA pellet. After precipitation, RNA was washed with 75% ethanol and resuspended in 10 µl RNase-free water. RNA was converted to cDNA using Superscript III RT (Invitrogen) and PCR was performed using Phusion Polymerase (New A number of new expression constructs were generated. The cDNA encoding full-length human BAP31 fused to RFP at its carboxyl terminus 70 was cloned in the BamHI site of the pcDNA3.1 vector (Invitrogen) (BAP31-RFP). mCherry-Derlin-1 fusion protein was generated by PCR-cloning of mCherry cDNA (from Dr. Richard Tsien, UCSD, La Jolla, CA) 71 between the XhoIEcoRV sites in pcDNA3.1 (Invitrogen), followed by insertion of the human Derlin-1 expression cassette 68 between the EcoRV-KpnI restriction sites. The 1 to 312 fragment of human torsinA was amplified by PCR using wild-type torsinA cDNA as a template with appropriate primers (available upon request) and cloned in the NheI-XhoI sites of the pcDNA3 vector generating the pcDNA3-torsinA∆C313-332 (torsinA∆C) construct. The pcDNA3-torsinA∆C-mGFP was generated by replacing the wild-type torsinA with the torsinA∆C cDNA into the EcoRI-XhoI restriction sites of the monomeric GFP constructs. (Fig. 5 f) .
Antibodies. Mouse monoclonal antibodies included: D-M2A8 and D-
Cells that exhibited CTB following the outline of the NE as defined by PDI immunostaining were considered positive for ER transport. Cells showing no detectable CT signal over the NE were considered defective in transport of CT to the ER. This method of analysis does not discern the intensity of CTB in the NE, only presence or absence.
ER trafficking assay of cholera toxin. The mutant toxin CTB-GS harboring glycosylation and sulfation motifs appended to the C-terminus of the B-subunit was used to gauge entry into the
